We greatly enjoyed reading the paper by Liu et al., which is both timely and rich in insight, as it discusses the challenges in operationalizing the water-energy-food security (WEF) nexus. The nexus approach is gaining increasing attention, both in research and in policy documents, as reflected in the number and content of published documents in the past years and highlighted by the authors. The basic rationale of the WEF nexus approach is easy to understand and accept; all three are large and growing challenges to humanity and, at the same time, to the sustainability of the planet. They are deeply intertwined, and linking mechanisms, including feedbacks, are voluminous and many. Liu et al. (2017a) have done a thorough analysis of the present scientific understanding and of the existing analytical tools related to the nexus. They end up proposing that an array of challenges exists in relation to data, information and knowledge gaps of the WEF interlinkages, as well as to the shortage of systematic tools to address the synergies and trade-offs related to the nexus. Liu et al. (2017a) draw attention to the observation that water, food and energy are all managed in various, and often very different spatial and temporal scales. We could not agree more with this conclusion, as it echoes the findings of our recent special issue of the nexus in large river basins of Asia (Keskinen and Varis 2016). The authors also refer to "unifying accounting procedures for various nexus dimensions" as one of the challenges of the nexus approach. Here we also agree, but would like to warn against possible oversimplification in this regard. In modelling and scenario analysis contexts, such procedures are justifiable and meaningful, but we find it extremely important that underlying assumptions and system boundaries related to such procedures are made very clear. We are concerned that such technical accounting procedures may simplify or even ignore many components that can be seen as critical for the nexus. We introduce here one such component related to agriculture-water linkage and another related to the energy-water linkage.
The basic rationale of the WEF nexus approach is easy to understand and accept; all three are large and growing challenges to humanity and, at the same time, to the sustainability of the planet. They are deeply intertwined, and linking mechanisms, including feedbacks, are voluminous and many. Liu et al. (2017a) have done a thorough analysis of the present scientific understanding and of the existing analytical tools related to the nexus. They end up proposing that an array of challenges exists in relation to data, information and knowledge gaps of the WEF interlinkages, as well as to the shortage of systematic tools to address the synergies and trade-offs related to the nexus. Liu et al. (2017a) draw attention to the observation that water, food and energy are all managed in various, and often very different spatial and temporal scales. We could not agree more with this conclusion, as it echoes the findings of our recent special issue of the nexus in large river basins of Asia (Keskinen and Varis 2016) . The authors also refer to "unifying accounting procedures for various nexus dimensions" as one of the challenges of the nexus approach. Here we also agree, but would like to warn against possible oversimplification in this regard. In modelling and scenario analysis contexts, such procedures are justifiable and meaningful, but we find it extremely important that underlying assumptions and system boundaries related to such procedures are made very clear. We are concerned that such technical accounting procedures may simplify or even ignore many components that can be seen as critical for the nexus. We introduce here one such component related to agriculture-water linkage and another related to the energy-water linkage.
When talking about water and food production interactions, water quality should be included rigorously. The challenge of including water quality has been identified as one of the key weaknesses of global water assessments (Liu et al. 2017b) , and this is a particularly strong handicap when talking about agriculture and water interactions. Agriculture-related eutrophication and salinization, as well as other contamination of surface waters, soils and groundwater is a major concern in all continents. Such water quality challenges should thus be part of a waterfood nexus analysis that is not strictly limited to volumetric water questions.
It is similarly important to acknowledge the diversity of the energy sector, and related assumptions behind water-energy and food-energy linkages. Our experience indicates that nexus studies are prone to include some components of the energy sector more often than others, with electricity generation through hydropower dams often the most relevant (and even only) form of energy. We would like to call for more attention to be given to the entire energy sector architecture of the geographic area under concern. Water is needed in most parts of this architecture, from extraction of fossil fuels (coal, shale gas, oil, gas) to the generation of heat and electricity in combustion plants, as a resource for biomass planting areas, and not least, but perhaps most ignored, emissions (Williams and Simmons 2013, Bauer et al. 2014) . We see very little attention being given to the inclusion of emissions of the energy sector (whether during extraction, transformation or consumption phases), despite the fact that water and air pollution by the energy sector is a major issue globally. The data needs may be highly specific to a component of the energy sector, and specific to actors in the food production sector. For instance, the fossil fuel sector has entirely different links to water than the electricity or biofuel sectors (Fricko et al. 2016) . These aspects are still sparsely represented in the WEF literature, although the interest is emerging, as can be seen in two recent journal special issues by Swarzenski et al. (2017) and Liu et al. (2018) , and, for instance, in the growing attention to China's water security concerns due to the combustion industry (Xiang et al. 2016 , Zheng et al. 2016 , Zhang et al. 2017 .
Finally, there is a security aspect related to the WEF nexus. Most key nexus policy documents emphasize the security dimension of all three sectors, indicating the importance of ensuring access to sufficient and safe water/energy/food to all (e.g. Hoff 2011 , World Economic Forum 2011 . As a result, many policy documents actually talk about a waterenergy-food security nexus, rather than the more general water-energy-food nexus (which most researchers seem to address). For us, the importance of including security into the nexus concept became clear when editing the recent special issue on the nexus (Keskinen and Varis 2016) . While we initially decided to omit the term "security" from its title (to focus on the three sectors per se), the articles included in the special issue reminded us that the nexus is, after all, very much about security and the related aspects of access and ownership.
Energy, food and water systems, be they natural or infrastructure-based, are all complicated entities with myriad interests and stakeholders. They are thus a mix of technical, social and political entities. Indeed, leaving security out of the WEF nexus may hide the entire approach behind a "technical veil", obscuring the politics and power linkages related to the nexus (Allouche et al. 2015) . Hence, the inclusion of security into the very term of the WEF nexus is crucial to capture the diversity of linkages that those three sectors have, and to put the technical assessments into a broader context.
All in all, we very much welcome this outstanding article as it proposes a well-structured and -argued view of the on-going, many-faceted conversation on the WEF nexus. At the same time, we want to emphasize that, besides being seen as an analytical tool and a governance approach, the nexus should be seen also as an emerging discourse. It touches on a particularly broad stakeholder interest -all of us and our environment -in various dimensions, as is visible in the Sustainable Development Goals (SDGs) of the United Nations. Water, energy and food are present individually and in combination in most if not all of the SDGs, although nexus approaches per se are not included in the goals.
Today, most nexus cases still have a clearly watercentric viewpoint, concentrating on the classical water use/withdrawal aspects of agriculture and coupling these with specific energy-sector issues such as hydropower operation. While such water-centrism can be seen to be natural given increasing water scarcity and the critical role that water plays in energy and food production, it is also likely -besides water quality issues -to be the greatest single challenge for the nexus approach, as its implementation requires the engagement of actors from both energy and food sectors .
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